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(54) SEMICONDUCTOR LASER ELEMENT 



(57)Abstract: 

PURPOSE: To provide a semiconductor laser element which can obtain a stable side mode. 
CONSTITUTION: For oscillating a basic side mode on laser operation in a ridge- type 
semiconductor laser element, an upper clad layer 15 with a thickness (d)=0.25-0.50/im is left on 
the upper part of an active layer 13 and a rib-type clad layer 16 with a bottom width of (W)=2.0- 
3.5/mi protrudes from the upper surface of the upper clad layer 15 corresponding to the light 
emission region of the active layer 13, thus obtaining a stable side mode since d and W are 
within the above range. 

* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The semiconductor laser element characterized by the rib type clad layer with a 
pars-basilaris-ossis-occipitalis width of face of 2.0-3.5 micrometers having projected from the 
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top of an up clad layer corresponding to the photogenesis field of a barrier layer while the up 
clad layer with a thickness of 0.25-0.50 micrometers is left behind to the upper part of a 
barrier layer in the semiconductor laser element equipped with the barrier layer covered in the 
lower clad layer and the up clad layer on the semiconductor substrate, in order to oscillate the 
basic transverse mode at the time of a laser operation. 

[Claim 2] The semiconductor laser element according to claim 1 which a semiconductor 
substrate becomes from GaAs. 

[Claim 3] The semiconductor laser element according to claim 1 which a lower clad layer, an 
up clad layer, and a rib type clad layer become from InGaP, respectively. 

[Claim 4] The semiconductor laser element according to claim 1 which a barrier layer 
becomes from InGaAs deformation amount child well layer. 

[Claim 5] The semiconductor laser element according to claim 1 in which the barrier layer 
includes SCH structure. 

[Claim 6] The semiconductor laser element according to claim 1 in which the barrier layer 
includes GRIN-SCH structure. 

[Claim 7] The semiconductor laser element according to claim 1 in which the barrier layer 
includes QW structure. 

[Claim 8] The semiconductor laser element according to claim 1 in which the barrier layer 
includes MQW structure. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] [Field of the Invention] this invention relates to the semiconductor laser element 
which can be used as light source of wavelength the band of 0.9-1.1 micrometers in opto- 
electronics fields, such as optical communication, an optical amplification, and optical 
instrumentation. 

[0002] [Description of the Prior Art] There are some to which the barrier layer on GaAs 
semiconductor substrate becomes one of the semiconductor laser elements expected as light 
source of wavelength the band of 0.9-1.1 micrometers from InGaAs deformation amount 
child well layer. In the case of this semiconductor laser element, utilization is advanced as 
excitation light source of the optical amplification fiber with which rare earth ion was doped, 
and also utilization is advanced as short wavelength light source of 0.45-0.55 micrometer 
band combined with a non-line type optical element. Among these, it is supposed the 
excitation light source (wavelength band of 0.98 micrometers) for optical amplification fibers 
(wavelength band of 1.5 micrometers) which had erbium ion doped that utilization is the 
nearest. 

[0003] In order for the semiconductor laser element mentioned above and an optical 
waveguide of the diameter of the microstomia like an optical fiber to carry out incidence of 
the mW [ some dozens of] high power which carried out the outgoing radiation from the 
semiconductor laser element to an optical waveguide, these are combined optically. The 
semiconductor laser element in this case must oscillate, stable outgoing-radiation beam, i.e., 
basic transverse mode, of single ****. As laser structure for carrying out a basic transverse- 
mode oscillation, various things are already proposed and ridge type laser structure is well 
used in an InGaAs deformation amount child well type semiconductor laser element. It is not 
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necessary to expose the barrier layer which was oval or to embed the exposed barrier layer in 
other semiconductor layers, and the ground ridge type laser structure is used abundantly in 
the above is suitable for intended use as stated above. 

[0004] Recently, in an InGaAs deformation amount child well type semiconductor laser 
element, it replaces with AlGaAs clad layer and many examples of a report using InGaP clad 
layer are seen. It is indicated in detail by the reference 1-4 of the following [ advantage / at 
the time of using InGaP clad layer in this semiconductor laser element ], and the 
semiconductor laser element with such a clad layer is also indicated by JP,3-222488,A. 
Reference l:J.P.Wittkc and I.Ladany and J.Appl. phys. and 48 (1977) 3122. reference 2:J. 
Buns, IEEE J-QE QE-19 (1983) 953. reference 3:T.Ohtoshi et al., Solid-State Electron., and 
30 (1987) 627. reference 4:R.Lang, IEEE J-QE QE-15 (1979) 718-726. so that clearly from 
these reference In the case of InGaAs deformation amount child well type semiconductor 
laser element with InGaP clad layer, wet etching of InGaP and the InGaAs can be carried out 
by the very high selection ratio. Therefore, when building such a laser element, GaAs layer of 
an ultra-thin layer is inserted in a part of InGaP clad layer, and highly precise ridge type laser 
structure is acquired by etching InGaP clad layer of the upper part alternatively. 

[0005] Drawing 1 shows an example of the semiconductor laser element produced based on 
the above. In the case of such a semiconductor laser element, the n-InGaP lower clad layer 
12, the barrier layer 13 which consists of an InGaAs deformation amount child well layer, 
GaAs etching stop layer 14, the p-InGaP up clad layer 15, the p-InGaP rib type clad layer 16 
for ridges, the p-GaAs contact layer 17, and the polyimide-resin clad layers 18a and 18b are 
formed one by one on the n-GaAs semiconductor substrate 1 1 . In the above, the p electrode 
19 made from a metallic conductor is formed in the top covering the resin clad layers 18a and 
18b from the contact layer 17, and the n electrode 20 made from a metallic conductor is 
formed in the inferior surface of tongue of the semiconductor substrate 1 1 . 

[0006] [Problem(s) to be Solved by the Invention] the case of the semiconductor laser 
element illustrated in drawing 1 - the photogenesis field LZ **** — the level transverse 
mode (FFP||) of the beam by which an outgoing radiation is carried out, and the perpendicular 
transverse mode (FFP**) present a distribution as shown in drawing 3 When it is going to 
obtain the outgoing-radiation beam of single **** in such a semiconductor laser element, to 
make small pars-basilaris-ossis-occipitalis width-of-face W of the ridge slack rib type clad 
layer 16 is confirmed. Incidentally, although the basic transverse-mode oscillation of the W= 
3-micrometer case is carried out as shown in drawing 6 (a), as shown in drawing 6 (b), in 
order that the higher mode may occur in W= 6 micrometers, it becomes difficult to combine 
this and the diameter optical waveguide of the microstomia by the condenser lens. It is known 
for this kind of technical field that the value (Wc) of W for obtaining the transverse mode of 
single **** will change with horizontal refractive-index distributions, and when it is a ridge 
and the ridge type laser structure where the effective-refractive-index difference with the 
section is 1% or less in addition to this, the single **** transverse mode is obtained in W< 4 
micrometers. However, in ridge type laser structure, it is not easy to calculate the value of Wc 
using the refractive index corresponding to the oscillation wavelength of a laser component in 
practice, though this is possible, and the validity of the calculated value also becomes a 
problem. 

[0007] Furthermore, in the semiconductor laser element like drawing 1 , though the beam of 
single **** is obtained immediately after pouring in a threshold current, when a subsequent 
inrush current increases, the level transverse mode changes. This is the event made clear in 
the experiment of this invention persons, and the thing of the following specifications was 
used as a semiconductor laser element of drawing 1 in the experiment in this case. The p- 
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InGaP up clad layer 15 is slightly [ thickness d of this / 0.2 micrometers ] less, and, as for the 
p-InGaP rib type clad layer 16, pars-basilaris-ossis-occipitalis width-of-face W of this has 
become 3.5 micrometers. The cavity length was 1000 micrometers, as a posterior-part 
resonator mirror, the coating reflective layer of 95% of reflection factors was used, and the 
coating reflective layer of 10% of reflection factors was used as a pars-anterior resonator 
mirror. 

[0008] Drawing 8 (a) and the drawing 8 (b) show these current dependence properties about 
the level transverse mode (FFP||) of the semiconductor laser element in the above-mentioned 
example of an experiment, and the perpendicular transverse mode (FFP**). As shown in 
drawing 8 (a), though the single **** of an outgoing-radiation beam is held in the case of 
such a semiconductor laser element, the center of a beam is changing about 5 degrees 
between 1 10- 140mA of inrush currents. Drawing 7 is an optical-output-current (I-L) property 
view of a semiconductor laser element in the above-mentioned example of an experiment. In 
drawing 7 , a solid line shows I-L in a free space, and the dotted line shows the output of an 
optical fiber edge when a concerned semiconductor laser element and a concerned optical 
waveguide (optical fiber of core diameter [ of 8 micrometers ] phi) are combined through 
horizontal and vertical 2 lens systems. With reference to drawing 8 , as for the 
semiconductor laser element of the above-mentioned example of an experiment, a kink 
appears in connection with change of the level transverse mode also in a free space, and, 
moreover, even the output of an optical fiber edge is declining greatly after change of the 
level transverse mode so that clearly. This is because the image which carried out lens 
condensing originated and moved to change of the level transverse mode and the joint 
luminous efficacy of a semiconductor laser element and an optical waveguide fell. Therefore, 
that to which the single **** of the level transverse mode can be held even when an inrush 
current is increased after that not to mention immediately after injection of a threshold 
current, and a beam center does not move as this kind of a semiconductor laser element is 
demanded. 

[0009] The [purpose of invention] this invention tends to offer the semiconductor laser 
element which can obtain the stable transverse mode in view of such a technical problem. 

[0010] [Means for Solving the Problem] In the semiconductor laser element equipped with 
the barrier layer covered in the lower clad layer and the up clad layer on the semiconductor 
substrate, in order to oscillate the basic transverse mode at the time of a laser operation, this 
invention While the up clad layer with a thickness of 0.25-0.50 micrometers is left behind to 
the upper part of a barrier layer, it is characterized by the rib type clad layer with a pars- 
basilaris-ossis-occipitalis width of face of 2.0-3.5 micrometers having projected from the top 
of an up clad layer corresponding to the photogenesis field of a barrier layer, and the desired 
end is attained. 

[001 1] As an example in the above, a semiconductor substrate consists of GaAs and a lower 
clad layer, an up clad layer, and a rib type clad layer consist of InGaP, respectively. A barrier 
layer consists of an InGaAs deformation amount child well layer as an example in the above. 
The barrier layer in this case may include SCH structure or GRIN-SCH structure and/or QW 
structure, or MQW structure. 

[0012] [Function] Although the carrier in a barrier layer is consumed in the semiconductor 
laser element with ridge type laser structure as everyone knows when an optical output 
increases in connection with the increase in an inrush current, in case of this, the level 
transverse mode which is Fourier change changes. Since carriers tend to decrease in number 
especially in the mesa center section where an optical density is high and the gain in the both 
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sides becomes high as a cause of this, it can consider the thing which a hole burning 
produces, and that the higher mode is excited and optical density distribution changes in 
connection with change of such a gain distribution. 

[0013] The up clad layer with a thickness of 0.25-0.50 micrometers is left behind to the upper 
part of a barrier layer, and the rib type clad layer with a pars-basilaris-ossis-occipitalis width 
of face of 2.0-3.5 micrometers has projected the semiconductor laser element concerning this 
invention from the top of an up clad layer corresponding to the photogenesis field of a barrier 
layer. 

[0014] When an up clad layer thickness is 0.25-0.50 micrometers, this makes a horizontal 
effective-refractive-index difference decrease, since the higher mode becomes is easy to be 
cut off, an optical density decreases, and a hole burning seldom comes to happen, either. 

[0015] Since the higher mode is not only cut off, but injection of the carrier by diffusion 
follows to a consumption of a carrier when the pars-basilaris-ossis-occipitalis width of face of 
a rib type clad layer is 2.0-3.5 micrometers, a hole burning seldom comes to happen. 
Therefore, in the case of the semiconductor laser element concerning this invention, the level 
transverse mode cannot change but the stable transverse mode can be obtained. 

[0016] [Example] The fundamental configuration of the semiconductor laser element 
concerning this invention is the same as that of what was illustrated in drawing 1 . Namely, 
the semiconductor laser element concerning this invention In the n-GaAs semiconductor 
substrate 1 1 top The n-InGaP lower clad layer 12, The barrier layer 13 which consists of an 
InGaAs deformation amount child well layer, and GaAs etching stop layer 14, The p-InGaP 
up clad layer 15 and the p-InGaP rib type clad layer 16, The p-GaAs contact layer 17 and 
polyimide-resin clad layer 18a, 18b is formed one by one, it is **, and the p electrode 19 
made from a metallic conductor is formed in the top covering the resin clad layers 18a and 
18b from the contact layer 17, and the n electrode 20 made from a metallic conductor is 
formed in the inferior surface of tongue of the semiconductor substrate 1 1 With reference to 
drawing 2 , the barrier layer 13 in the above includes the GRIN-SCH structures 13a and 13b 
which consist of InGaP so that clearly. 

[0017] As stated above, the semiconductor laser element concerning this invention is in 
within the limits whose thickness d of the up clad layer 15 is 0.25-0.50 micrometers, and is in 
within the limits whose pars-basilaris-ossis-occipitalis width-of-face W of the rib type clad 
layer 16 is 2.0-3.5 micrometers. Incidentally, about the level transverse mode of the 
semiconductor laser element which are d= 0.3 micrometers and W= 2.7 micrometers, if the 
current dependence property of this is shown, it will become as it is shown in drawing 4 . As 
for a semiconductor laser element (d= 0.3 micrometers and W= 2.7 micrometers), the beam 
of this holds single **** so that clearly with reference to drawing 4 , and the center of a beam 
is not changed, either. 

[0018] The example of an experiment for next checking the effectiveness of the 
semiconductor laser element concerning this invention is explained. As a semiconductor laser 
element like drawing 1 , the following table makes d and W a parameter, builds various 
things, and shows the probability from which the semiconductor laser element by which the 
beam was stabilized in 50 or more evaluation element numbers, respectively is obtained, and 
the probability from which the element which sets by 200mA of inrush currents, and does not 
more specifically have change in a beam center is obtained. 

[0019] W**d 0.10 micrometers 0.15 micrometers 0.20 micrometers 0.25 micrometers 0.30 
micrometers 2.0 micrometers 0.05 0.05 0.20 0.80 0.75 2.5 micrometers - 0 - 0 0.05 0.80 0.80 
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3.0micrometer- 0-0-0 0.500.60 3.5 micrometers 0 0.30 0.40 It is - 4.0 micrometers. - 

--- 0.10 0.10 

[0020] With reference to the above-mentioned table, in the case of the semiconductor laser 
element for which d> 0.25 micrometers and W<=3.5 micrometers are satisfied, the transverse 
mode stabilized by the high probability can be obtained so that clearly. 

[0021] The semiconductor laser element concerning this invention is producible using the 
photolithography technique containing the selection etching process for the crystal-growth 
technique like an epitaxial grown method, and mesa formation etc. In this case, since d can be 
controlled by thickness-control level (about **3%) of a crystal growth and W can be 
controlled by system level (about **0.1 micrometers) of a photo mask, the reliability of the 
data shown in the aforementioned table is high. 

[0022] Drawing 5 is an I-L property view of the semiconductor laser element concerning this 
invention, a solid line shows I-L in a free space, and the dotted line shows the output of an 
optical fiber edge that the aforementioned view 7 described similarly. With reference to 
drawing 5 , a kink does not appear but, as for the semiconductor laser element concerning this 
invention, the high integrated state of a semiconductor laser element and an optical fiber is 
obtained for the free space and the optical fiber edge so that clearly. 

[0023] The semiconductor laser element concerning this invention is not limited to what was 
illustrated in drawing 1 . For example, the technique of this invention is effective also with 
the semiconductor laser element in which a barrier layer includes SCH structure and MQW 
structure. In addition, with an insulator (dielectric), rather than InGaP, if a refractive index is 
a parvus thing, things other than a polyimide resin can also be used for the clad layers 18a 
and 18b in this invention semiconductor laser element. As an example of this, the compound 
semiconductor like AlInGaP can be raised to Si02, SiNx, aluminum2 03, general synthetic 
resin, and a pan. 

[0024] [Effect of the Invention] Since the rib type clad layer with a pars-basilaris-ossis- 
occipitalis width of face of 2.0-3.5 micrometers has projected this invention from the top of 
an up clad layer corresponding to the photogenesis field of a barrier layer while the up clad 
layer with a thickness of 0.25-0.50 micrometers is left behind to the upper part of a barrier 
layer in order to oscillate the basic transverse mode in a ridge type semiconductor laser 
element at the time of a laser operation, it can obtain the stable transverse mode. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section having shown one example of this invention 
semiconductor laser element. 

[Drawing 2] It is drawing which ****ed the GRIN-SCH structure of the barrier layer in this 
invention semiconductor laser element with the band-gap energy of this, and the thickness. 

[Drawing 3] It is the transverse-mode distribution map of a laser beam in this invention 
semiconductor laser element. 

[Drawing 4] It is the current dependence property view of the level transverse mode in this 
invention semiconductor laser element. 

[Drawing 5] It is the optical-output-current characteristic view of this invention 
semiconductor laser element. 
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[Drawing 6] It is drawing having shown the level transverse mode immediately after 
threshold-current injection about each semiconductor laser element (W= 3 micrometers and 
W= 6 micrometers). 

[Drawing 7] It is an optical-output-current characteristic view in the existing semiconductor 
laser element. 

[Drawing 8] It is drawing having shown these current dependence properties about the level 
transverse mode and the perpendicular transverse mode in the existing semiconductor laser 
element. 

[Description of Notations] 

1 1 Semiconductor Substrate 

12 Lower Clad Layer 

13 Barrier Layer 

14 Etching Stop Layer 

15 Up Clad Layer 

16 Rib Type Clad Layer 

17 Contact Layer 

1 8a Resin clad layer 
18b Resin clad layer 

19 P Electrode 

20 N Electrode 
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(54) SEMICONDUCTOR LASER ELEMENT 

(57)Abstract: 

PURPOSE: To provide a semiconductor laser element which can obtain a stable side mode. 
CONSTITUTION: For oscillating a basic side mode on laser operation in a ridge- type 
semiconductor laser element, an upper clad layer 15 with a thickness (d)=0.25-0.50/mi is left on 
the upper part of an active layer 13 and a rib-type clad layer 16 with a bottom width of (W)=2.0- 
3.5/Ltm protrudes from the upper surface of the upper clad layer 15 corresponding to the light 
emission region of the active layer 13, thus obtaining a stable side mode since d and W are 
within the above range. 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The semiconductor laser component characterized by the rib mold cladding layer 
with a pars-basilaris-ossis-occipitalis width of face of 2.0-3.5 micrometers having projected 
from the top face of an up cladding layer corresponding to the luminescence field of a barrier 
layer while the up cladding layer with a thickness of 0.25-0.50 micrometers is left behind to 
the upper part of a barrier layer in the semiconductor laser component equipped with the 
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barrier layer covered by the lower cladding layer and the up cladding layer on the semi- 
conductor substrate , in order to oscillate the basic transverse mode at the time of laser 
actuation. 

[Claim 2] The semiconductor laser component according to claim 1 which a semi-conductor 
substrate becomes from GaAs. 

[Claim 3] The semiconductor laser component according to claim 1 which a lower cladding 
layer, an up cladding layer, and a rib mold cladding layer become from InGaP, respectively. 
[Claim 4] The semiconductor laser component according to claim 1 which a barrier layer 
becomes from an InGaAs deformation amount child well layer. 

[Claim 5] The semiconductor laser component according to claim 1 in which the barrier layer 
includes SCH structure. 

[Claim 6] The semiconductor laser component according to claim 1 in which the barrier layer 
includes GRIN-SCH structure. 

[Claim 7] The semiconductor laser component according to claim 1 in which the barrier layer 
includes QW structure. 

[Claim 8] The semiconductor laser component according to claim 1 in which the barrier layer 
includes MQW structure. 

DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[0001] [Industrial Application] This invention relates to the semiconductor laser component 
which can be used as the light source of a wavelength the band of 0.9-1.1 micrometers in the 
opto-electronics fields, such as optical communication, optical amplification, and optical 
measurement. 

[0002] [Description of the Prior Art] There are some to which the barrier layer on a GaAs 
semi-conductor substrate is set to one of the semiconductor laser components expected as the 
light source of a wavelength the band of 0.9-1.1 micrometers from an InGaAs deformation 
amount child well layer. In the case of this semiconductor laser component, utilization is 
advanced as the excitation light source of the optical amplification fiber with which rare earth 
ion was doped, and also utilization is advanced as a source of short wave Nagamitsu of 0.45- 
0.5 5 -micrometer band combined with a nonlinear optical element. It is supposed the 
excitation light source (wavelength band of 0.98 micrometers) for optical amplification fibers 
(wavelength band of 1 .5 micrometers) which had erbium ion doped that utilization is among 
these the nearest. 

[0003] In order for the semiconductor laser component mentioned above and the optical 
waveguide of small aperture like an optical fiber to carry out incidence of the dozens of mW 
high power which carried out outgoing radiation from the semiconductor laser component to 
optical waveguide, these are combined optically. The semiconductor laser component in this 
case must oscillate, stable monophasic outgoing radiation beam, i.e., basic transverse mode. 
As laser structure for carrying out a basic transverse-mode oscillation, various things are 
already proposed and ridge mold laser structure is well used in the semiconductor laser 
component of an InGaAs deformation amount child well mold. It is not necessary expose the 
distorted barrier layer or to embed the exposed barrier layer in other semi-conductor layers, 
and the reason ridge mold laser structure is used abundantly in the above is suitable for the 
application as stated above. 
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[0004] Recently, in the semiconductor laser component of an InGaAs deformation amount 
child well mold, it replaces with an AlGaAs cladding layer and many examples of a report 
using an InGaP cladding layer are seen. The advantage at the time of using an InGaP 
cladding layer in this semiconductor laser component is indicated in detail by the following 
reference 1-4, and the semiconductor laser component with such a cladding layer is also 
indicated by JP,3-222488,A. Reference 1 : J.P.Wittkc and I.Ladany and J.Appl. phys. and 48 
(1977) 3122. reference 2:J. Buns and IEEE J-QE QE-19 (1983) 953. reference 3:T.Ohtoshi et 
al, Solid-State Electron., and 30 (1987) 627. reference 4:R.Lang, IEEE J-QE QE-15 (1979) 
718-726. - so that clearly from these reference In the case of an InGaAs deformation amount 
child well mold semiconductor laser component with an InGaP cladding layer, wet etching of 
InGaP and the InGaAs can be carried out by the very high selection ratio. Therefore, when 
building this laser component, highly precise ridge mold laser structure is acquired by 
inserting the GaAs layer of the ultra-thin film in a part of InGaP cladding layer, and etching 
the InGaP cladding layer of the upper part alternatively. 

[0005] Drawing 1 shows an example of the semiconductor laser component produced based 
on the above. In the case of this semiconductor laser component, sequential formation of the 
n- InGaP lower cladding layer 12, the barrier layer 13 which consists of an InGaAs 
deformation amount child well layer, the GaAs etching stop layer 14, the p-InGaP up 
cladding layer 15, the p-InGaP rib mold cladding layer 16 for ridges, the p-GaAs contact 
layer 17, and the polyimide resin cladding layers 18a and 18b is carried out on the n-GaAs 
semi-conductor substrate 1 1. In the above, the p electrode 19 made from a metallic conductor 
is formed in the top face ranging from the contact layer 17 to the resin cladding layers 18a 
and 18b, and the n electrode 20 made from a metallic conductor is formed in the inferior 
surface of tongue of the semi-conductor substrate 1 1 . 

[0006] [Problem(s) to be Solved by the Invention] the case of the semiconductor laser 
component illustrated by drawing 1 - the luminescence field LZ from - the level transverse 
mode (FFP||) of the beam by which outgoing radiation is carried out, and the perpendicular 
transverse mode (FFP**) present distribution like drawing 3 . When it is going to obtain a 
monophasic outgoing radiation beam in such a semiconductor laser component, it is supposed 
that it is effective to make small pars-basilaris-ossis-occipitalis width of face W of the ridge 
slack rib mold cladding layer 16. Incidentally, although the basic transverse-mode oscillation 
of the case of W= 3 micrometers is carried out like drawing 6 (a), since the higher mode 
occurs like drawing 6 (b) in the case of W= 6 micrometers, it becomes difficult to combine 
this and small aperture optical waveguide with a condenser lens. It is known for this kind of 
technical field that the value (Wc) of W for obtaining the monophasic transverse mode will 
change with horizontal refractive-index distribution, and when it is a ridge and the ridge mold 
laser structure where an effective-refractive-index difference with the section is 1% or less in 
addition to this, the monophasic transverse mode is obtained in W< 4 micrometers. However, 
in ridge mold laser structure, it is not easy to calculate the value of Wc using the refractive 
index corresponding to the oscillation wavelength of a laser component in practice, though 
this is possible, and the validity of the calculated value also becomes a problem. 

[0007] Furthermore, in the semiconductor laser component like drawing 1 , even if a 
monophasic beam is obtained immediately after pouring in a threshold current, when a 
subsequent inrush current increases, the level transverse mode changes. This is the event 
which became clear in the experiment of this invention persons, and the thing of the 
following specifications was used as a semiconductor laser component of drawing 1 in the 
experiment in this case. Thickness d of this is slightly [ 0.2 micrometers ] less than the p- 
InGaP up cladding layer 15, and, as for the p-InGaP rib mold cladding layer 16, the pars- 
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basilaris-ossis-occipitalis width of face W of this has become 3.5 micrometers. Cavity length 
was 1000 micrometers, the coating reflective film of 95% of reflection factors was used as a 
posterior part resonator mirror, and the coating reflective film of 10% of reflection factors 
was used as an anterior part resonator mirror. 

[0008] Drawing 8 (a) and drawing 8 (b) show these current dependence properties about the 
level transverse mode (FFP||) of the semiconductor laser component in the above-mentioned 
example of an experiment, and the perpendicular transverse mode (FFP**). Though it holds 
monophasic [ of an outgoing radiation beam ] in the case of this semiconductor laser 
component, the core of a beam is changing about 5 degrees like drawing 8 (a) between 110- 
140mA of inrush currents. Drawing 7 is the optical output-current (I-L) property Fig. of the 
semiconductor laser component in the above-mentioned example of an experiment. In 
drawing 7 , a continuous line shows I-L in a free space, and the dotted line shows the output 
of an optical fiber edge when the semiconductor laser component concerned and optical 
waveguide (optical fiber with a core diameter [ phi ] of 8 micrometers) are combined through 
horizontal and vertical 2 lens systems. With reference to drawing 8 , as for the semiconductor 
laser component of the above-mentioned example of an experiment, a kink appears with 
change of the level transverse mode even in a free space, and, moreover, even the output of 
an optical fiber edge is declining greatly after change of the level transverse mode so that 
clearly. This is because the image which carried out lens condensing originated in change of 
the level transverse mode, and moved and the joint effectiveness of a semiconductor laser 
component and optical waveguide fell. Therefore, that to which monophasic [ of the level 
transverse mode ] can be held even when an inrush current is increased after that, and a beam 
core does not move is required not to mention immediately after impregnation of a threshold 
current as this kind of a semiconductor laser component. 

[0009] [Purpose of invention] this invention tends to offer the semiconductor laser 
component which can obtain the stable transverse mode in view of such a technical technical 
problem. 

[0010] [Means for Solving the Problem] In the semiconductor laser component equipped 
with the barrier layer covered by the lower cladding layer and the up cladding layer on the 
semi-conductor substrate, since this invention oscillates the basic transverse mode at the time 
of laser actuation While the up cladding layer with a thickness of 0.25-0.50 micrometers is 
left behind to the upper part of a barrier layer, the desired end is attained by being 
characterized by the rib mold cladding layer with a pars-basilaris-ossis-occipitalis width of 
face of 2.0-3.5 micrometers having projected from the top face of an up cladding layer 
corresponding to the luminescence field of a barrier layer. 

[001 1] As an example in the above, a semi-conductor substrate consists of GaAs and a lower 
cladding layer, an up cladding layer, and a rib mold cladding layer consist of InGaP, 
respectively. A barrier layer consists of an InGaAs deformation amount child well layer as an 
example in the above. The barrier layer in this case may include SCH structure or GRIN-SCH 
structure and/or QW structure, or MQW structure. 

[0012] [Function] Although the carrier in a barrier layer is consumed in a semiconductor 
laser component with ridge mold laser structure as everyone knows when an optical output 
increases with the increment in an inrush current, on the occasion of this, the level transverse 
mode which is the fourier change changes. Since carriers tend to decrease in number as a 
cause of this especially in the mesa center section where an optical consistency is high and 
the gain in the both sides becomes high, it is possible that a hole burning arises and that the 
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higher mode is excited and optical density distribution changes with change of such gain 
distribution. 

[0013] The up cladding layer with a thickness of 0.25-0.50 micrometers is left behind to the 
upper part of a barrier layer, and the rib mold cladding layer with a pars-basilaris-ossis- 
occipitalis width of face of 2.0-3.5 micrometers has projected the semiconductor laser 
component concerning this invention from the top face of an up cladding layer corresponding 
to the luminescence field of a barrier layer. 

[0014] Since the higher mode becomes this makes a horizontal effective-refractive-index 
difference decrease, and is easy to be cut off when up clad layer thickness is 0.25-0.50 
micrometers, an optical consistency decreases and a hole burning also stops being able to 
happen easily. 

[0015] Since the higher mode is not only cut off, but impregnation of the carrier by diffusion 
follows to consumption of a carrier when the pars-basilaris-ossis-occipitalis width of face of a 
rib mold cladding layer is 2.0-3.5 micrometers, a hole burning stops being able to happen 
easily. Therefore, in the case of the semiconductor laser component concerning this 
invention, the level transverse mode cannot change but the stable transverse mode can be 
obtained. 

[0016] [Example] The fundamental configuration of the semiconductor laser component 
concerning this invention is the same as that of what was illustrated by drawing 1 . Namely, 
the semiconductor laser component concerning this invention In the n-GaAs semi-conductor 
substrate 1 1 top The n-InGaP lower cladding layer 12, The barrier layer 13 which consists of 
an InGaAs deformation amount child well layer, and the GaAs etching stop layer 14, The p- 
InGaP up cladding layer 15 and the p-InGaP rib mold cladding layer 16, The p-GaAs contact 
layer 17 and polyimide resin cladding layer 18a, Sequential formation of the 18b is carried 
out, and the p electrode 19 made from a metallic conductor is formed in the top face ranging 
from the contact layer 17 to the resin cladding layers 18a and 18b, and the n electrode 20 
made from a metallic conductor is formed in the inferior surface of tongue of the semi- 
conductor substrate 11. With reference to drawing 2 , the barrier layer 13 in the above 
includes the GRIN-SCH structures 13a and 13b which consist of InGaP so that clearly. 
[0017] As stated above, the semiconductor laser component concerning this invention is in 
within the limits whose thickness d of the up cladding layer 15 is 0.25-0.50 micrometers, and 
is in within the limits whose pars-basilaris-ossis-occipitalis width of face W of the rib mold 
cladding layer 16 is 2.0-3.5 micrometers. Incidentally, about the level transverse mode of the 
semiconductor laser component which are d= 0.3 micrometers and W= 2.7 micrometers, if 
the current dependence property of this is shown, it will become like drawing 4 . As for a 
semiconductor laser component (d= 0.3 micrometers and W= 2.7 micrometers), the beam of 
this holds monophasic so that clearly with reference to drawing 4 , and the core of a beam is 
not changed, either. 

[0018] The example of an experiment for next checking the effectiveness of the 
semiconductor laser component concerning this invention is explained. As a semiconductor 
laser component like drawing 1 , the following table makes d and W a parameter, builds 
various things, . and shows the probability for the semiconductor laser component by which 
the beam was stabilized in 50 or more evaluation element numbers, respectively to be 
obtained, and the probability for the component which sets by 200mA of inrush currents, and 
does not more specifically have fluctuation in a beam core to be obtained. 

[0019] W**d 0.10 micrometers 0.15 micrometers 0.20 micrometers 0.25 micrometers 0.30 
micrometers 2.0 micrometers 0.05 0.05 0.20 0.80 0.75 2.5 micrometers - zero - zero 0.05 0.80 
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0.80 3.0micrometer- 0 - 0-0 0.500.60 3.5 micrometers 0 0.30 0.40 4.0 micrometers - - 

0.10 0.10 [0020] With reference to the above-mentioned table, in the case of the 
semiconductor laser component for which d> 0.25 micrometers and W<=3.5 micrometers are 
satisfied, the transverse mode stabilized in the high probability can be obtained so that 
clearly. 

[0021] The semiconductor laser component concerning this invention is producible using a 
photolithography technique including the selective etching process for the crystal growth 
technique like an epitaxial grown method, and mesa formation etc. In this case, since d can be 
controlled by thickness control level (about **3%) of crystal growth and W can be controlled 
by system level (about **0.1 micrometers) of a photo mask, the dependability of the data 
shown in said table is high. 

[0022] Drawing 5 is the I-L property Fig. of the semiconductor laser component concerning 
this invention, a continuous line shows I-L in a free space, and the dotted line shows the 
output of an optical fiber edge that said drawing 7 described similarly. With reference to 
drawing 5 , a kink does not appear but, as for the semiconductor laser component concerning 
this invention, the high integrated state of a semiconductor laser component and an optical 
fiber is obtained for the free space and the optical fiber edge so that clearly. 

[0023] The semiconductor laser component concerning this invention is not limited to what 
was illustrated by drawing 1 . For example, the technique of this invention is effective also 
with the semiconductor laser component in which a barrier layer includes SCH structure and 
MQW structure. In addition, with an insulator (dielectric), if the cladding layers 18a and 18b 
in this invention semiconductor laser component have a refractive index smaller than InGaP, 
things other than polyimide resin can also be used for them. As an example of this, the 
compound semiconductor like AlInGaP can be raised to Si02, SiNx, aluminum 203, general 
synthetic resin, and a pan. 

[0024] [Effect of the Invention] Since the rib mold cladding layer with a pars-basilaris-ossis- 
occipitalis width of face of 2.0-3.5 micrometers has projected this invention from the top face 
of an up cladding layer corresponding to the luminescence field of a barrier layer while the up 
cladding layer with a thickness of 0.25-0.50 micrometers is left behind to the upper part of a 
barrier layer in order to oscillate the basic transverse mode in a ridge mold semiconductor 
laser component at the time of laser actuation, it can obtain the stable transverse mode. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view having shown one example of this invention 
semiconductor laser component. 

[Drawing 2] It is drawing which sketched the GRIN-SCH structure of the barrier layer in this 
invention semiconductor laser component with the bandgap energy of this, and thickness. 

[Drawing 3] It is the transverse-mode distribution map of the laser beam in this invention 
semiconductor laser component. 

[Drawing 4] It is the current dependence property Fig. of the level transverse mode in this 
invention semiconductor laser component. 

[Drawing 5] It is the optical output-current characteristic Fig. of this invention semiconductor 
laser component. 
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[Drawing 6] It is drawing having shown the level transverse mode immediately after 
threshold-current impregnation about each semiconductor laser component (W= 3 
micrometers and W= 6 micrometers). 

[Drawing 7] It is an optical output-current characteristic Fig. in the existing semiconductor 
laser component. 

[Drawing 8] It is drawing having shown these current dependence properties about the level 
transverse mode in the existing semiconductor laser component, and the perpendicular 
transverse mode. 

[Description of Notations] 

1 1 Semi-conductor Substrate 

12 Lower Cladding Layer 

13 Barrier Layer 

14 Etching Stop Layer 

15 Up Cladding Layer 

16 Rib Mold Cladding Layer 

17 Contact Layer 

18a Resin cladding layer 
18b Resin cladding layer 

19 P Electrode 

20 N Electrode 
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